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(54) ANTENNA SYSTEM AND PORTABLE RADIO EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antenna system in which an antenna 
current leaked in a case is suppressed, absorption loss by human body is reduced and 
radiation efficiency is improved and to provide the portable radio equipment. 
SOLUTION: This portable radio equipment is provided with a ground conductor plate 

1 1, an antenna current leakage suppression conductor plate 12 placed in parallel, 
facing opposite to the ground conductor plate 1 1 , a 1 st short- circuiting vertical 
conductor plate 13 that short-circuits one end side of the antenna current leakage 
suppression conductor plate 12 to the ground conductor plate 1 1, a radiation 
conductor plate 14 that is placed in parallel facing opposite to the antenna current 
leakage suppression conductor plate 12, a 2nd short- circuit vertical conductor plate 
15 that short-circuits one end side of the radiation conductor plate 14 to the plate 

12, and a feeding section 13 placed at a prescribed position of the radiation conductor 
plate 14. In the case of configuring a one-side grounded microstrip antenna or a 
plate-shaped inverter F antenna, the antenna current leakage suppression conductor 
plate 12 reduces an antenna current which flows through the case to reduce the 
absorption loss by human body and to increase the radiation efficiency. 
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CLAIMS 



[Claim(s)] 

[Claim 1] touch-down — a conductor — a plate and the above-mentioned touch- 
down — a conductor — antenna current leakage oppression which countered the 
plate and has been arranged in parallel — a conductor — with a plate the above- 
mentioned antenna current leakage oppression — a conductor — one end part of a 
plate — the above-mentioned touch-down — a conductor — the 1st short circuit 
connected with a plate too hastily — perpendicular — a conductor — with a plate 
the above-mentioned antenna current leakage oppression — a conductor — the 
radiation which countered the plate and has been arranged in parallel — a conductor 

— with a plate the above-mentioned radiation — a conductor — one end part of a 
plate — the above-mentioned antenna current leakage oppression — a conductor — 
the 2nd short circuit connected with a plate too hastily — perpendicular — a 
conductor — a plate and the above-mentioned radiation — a conductor — the flat 
antenna equipment it was made to consist of the electric supply section prepared in 
the position of a plate. 

[Claim 2] the above-mentioned touch-down — a conductor — a plate and the 
above-mentioned antenna current leakage oppression — a conductor — the antenna 
equipment according to claim 1 which inserted the high dielectric constant ingredient 
between plates. 

[Claim 3] the above-mentioned antenna current leakage oppression — a conductor - 

- a plate and the above-mentioned radiation — a conductor — the antenna 
equipment according to claim 1 which inserted the high dielectric constant ingredient 



between plates. 

[Claim 4] the above-mentioned touch-down — a conductor — a plate and the 
above-mentioned antenna current leakage oppression — a conductor — while 
inserting a high dielectric constant ingredient between plates — the above-mentioned 
antenna current leakage oppression — a conductor — a plate and the above- 
mentioned radiation — a conductor — the antenna equipment according to claim 1 
which inserted the high dielectric constant ingredient between plates. 
[Claim 5] touch-down — a conductor — a plate and the above-mentioned touch- 
down — a conductor — antenna current leakage oppression which countered the 
plate and has been arranged in parallel — a conductor — with a plate the above- 
mentioned antenna leakage current oppression — a conductor — one end part of a 
plate — the above-mentioned touch-down — a conductor — the 1st short circuit 
connected with a plate too hastily — perpendicular — a conductor — with a plate 
the above-mentioned antenna current leakage oppression — a conductor — the 
radiation which countered the plate and has been arranged in parallel — a conductor 

— with a plate the above-mentioned radiation — a conductor — one end part of a 
plate — the above-mentioned antenna current leakage oppression — a conductor — 
a plate — connecting too hastily — the above-mentioned radiation — a conductor — 
the 2nd short circuit of width of face narrower than the width of face of a plate — 
perpendicular — a conductor — a plate and the above-mentioned radiation — a 
conductor — the reverse female mold antenna equipment which consists of the 
electric supply section prepared in the position of a plate. 

[Claim 6] the above-mentioned touch-down — a conductor — a plate and the 
above-mentioned antenna current leakage oppression — a conductor — the antenna 
equipment according to claim 5 which inserted the high dielectric constant ingredient 
between plates. 

[Claim 7] the above-mentioned antenna current leakage oppression — a conductor - 

- a plate and the above-mentioned radiation — a conductor — the antenna 
equipment according to claim 5 which inserted the high dielectric constant ingredient 
between plates. 

[Claim 8] the above-mentioned touch-down — a conductor — a plate and the 
above-mentioned antenna current leakage oppression — a conductor — while 
inserting a high dielectric constant ingredient between plates — the above-mentioned 
antenna current leakage oppression — a conductor — a plate and the above- 
mentioned radiation — a conductor — the antenna equipment according to claim 5 
which inserted the high dielectric constant ingredient between plates. 
[Claim 9] touch-down — a conductor — a plate and the above-mentioned touch- 
down — a conductor — antenna-current leakage oppression which countered the 
plate and has been arranged in parallel — a conductor — a plate and the above- 
mentioned antenna-current leakage oppression — a conductor — one end part of a 
plate — the above-mentioned touch-down — a conductor — the short circuit 



connected with a plate too hastily — perpendicular — a conductor — a plate, a linear 
antenna element, and the above-mentioned antenna-current leakage oppression — a 
conductor — the line it made consist of the electric-supply section prepared in the 
position of a plate — antenna equipment. 

[Claim 10] the above-mentioned touch-down — a conductor — a plate and the 
above-mentioned antenna current leakage oppression — a conductor — the antenna 
equipment according to claim 9 which inserted the high dielectric constant ingredient 
between plates. 

[Claim 1 1] In the walkie-talkie equipment with which it comes to contain the 
substrate with which electronic parts are mounted The components by which direct 
input/output actuation is carried out are arranged to one field of the above- 
mentioned substrate, and the antenna section is arranged to the field of another side 
of the above-mentioned substrate. The above-mentioned antenna section touch- 
down — a conductor — a plate and the above-mentioned touch-down — a 
conductor — antenna current leakage oppression which countered the plate and has 
been arranged in parallel — a conductor — with a plate the above-mentioned 
antenna current leakage oppression — a conductor — one end part of a plate — the 
above-mentioned touch-down — a conductor — the 1st short circuit connected with 
a plate too hastily — perpendicular — a conductor — with a plate the above- 
mentioned antenna current leakage oppression — a conductor — the radiation which 
countered the plate and has been arranged in parallel — a conductor — with a plate 
the above-mentioned radiation — a conductor — one end part of a plate — the 
above-mentioned antenna current leakage oppression — a conductor — the 2nd 
short circuit connected with a plate too hastily — perpendicular — a conductor — a 
plate and the above-mentioned radiation — a conductor — the walkie-talkie 
equipment considered as the configuration of a flat antenna which consists of the 
electric supply section prepared in the position of a plate. 
[Claim 1 2] In the walkie-talkie equipment with which it comes to contain the 
substrate with which electronic parts are mounted The components by which direct- 
input output actuation is carried out are arranged to one field of the above-mentioned 
substrate, and the antenna section is arranged to the field of another side of the 
above-mentioned substrate. The above-mentioned antenna section touch-down — a 
conductor — a plate and the above-mentioned touch-down — a conductor — 
antenna current leakage oppression which countered the plate and has been arranged 
in parallel — a conductor — with a plate the above-mentioned antenna current 
leakage oppression — a conductor — one end part of a plate — the above- 
mentioned touch-down — a conductor — the 1st short circuit connected with a plate 
too hastily — perpendicular — a conductor — with a plate the above — a conductor 
— the radiation which countered the plate and has been arranged in parallel — a 
conductor — a plate and the above-mentioned radiation — a conductor — one end 
part of a plate — the above-mentioned antenna current leakage oppression — a 



conductor — a plate — connecting too hastily — the above-mentioned radiation — a 
conductor — the 2nd short circuit of width of face narrower than the width of face of 
a plate — perpendicular — a conductor — with a plate the above-mentioned 
radiation — a conductor — the walkie-talkie equipment considered as the 
configuration of the reverse female mold antenna which consists of the electric 
supply section prepared in the position of a plate. 

[Claim 1 3] In the walkie-talkie equipment with which it comes to contain the 
substrate with which electronic parts are mounted The components by which direct 
input/output actuation is carried out are arranged to one field of the above- 
mentioned substrate, and the antenna section is arranged to the field of another side 
of the above-mentioned substrate. The above-mentioned antenna section touch- 
down — a conductor — a plate and the above-mentioned touch-down — a 
conductor — antenna current leakage oppression which countered the plate and has 
been arranged in parallel — a conductor — with a plate the above-mentioned 
antenna current leakage oppression — a conductor — one end part of a plate — the 
above-mentioned touch-down — a conductor — the short circuit connected with a 
plate too hastily — perpendicular — a conductor — a plate, a linear antenna element, 
and the above — a conductor — the line which consists of the electric supply 
section prepared in the position of a plate — the walkie-talkie equipment considered 
as the configuration of an antenna. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for a portable radiotelephone system, 

and relates to suitable antenna equipment and walkie-talkie equipment. 

[0002] 

[Description of the Prior Art] In recent years, there is a remarkable thing in progress 
of mobile communication system like a portable radiotelephone and a land mobile 
radiotelephone. For example, service of the portable radiotelephone system of the 
digital cellular method of a 800MHz band and a 1.6MHz band and the personal handy 
phone system (PHS) of a 1.9MHz band is performed at home. Moreover, also in 
outside the country, two or more services which make a GSM (Group Special Mobile) 
method representation have already been performed. 
[0003] As an antenna used for the walkie-talkie terminal of such mobile 
communication system, the whip antenna and the helical antenna were used 
conventionally. However, in a whip antenna or a helical antenna, a miniaturization is 



difficult. For this reason, instead of a whip antenna or a helical antenna, flat antennas, 
such as a single-sided short circuit microstrip antenna and a tabular reverse F 
antenna, are used increasingly. 

[0004] Drawing 13 is the top view showing the basic configuration of a microstrip 
antenna, and its A~A sectional view, drawing 1 3 — setting — 101 — radiation — a 
conductor and 102 — dielectric materials and 103 — touch-down — it is a conductor, 
touch-down — a dielectric 102 carries out a laminating on a conductor 103 — having 

— a dielectric 102 top — radiation — a conductor 101 is formed of etching etc. and 
radiation — the feeding point 104 is formed in the location where the input impedance 
on a conductor 101 becomes equal to the impedance of an electric supply system. 
[0005] Drawing 14 is the top view showing the configuration of a single-sided short 
circuit microstrip antenna, and its A-A sectional view, radiation [ in / in a single-sided 
short circuit microstrip antenna / an above-mentioned microstrip antenna ] — the 
zero potential side of a conductor 101 — a short circuit — a conductor 105 — 
touch-down — it is made to make it connect with a conductor 103 too hastily thus - 

— if it carries out, in spite of operating with the same resonance frequency — the 
radiation — the die length of a conductor 101 can be set to one half of the die length 
of the usual microstrip antenna. 

[0006] Drawing 15 is the top view showing the configuration of a tabular reverse F 
antenna, and its A-A sectional view, a tabular reverse F antenna — a short circuit — 
the width of face Ws of a conductor 105 — radiation — what was made smaller than 
the width of face Wb of a conductor 101 — it is — a short circuit — by making small 
width of face Ws of a conductor 1 05, the inclination for resonance frequency to fall 
can be shown and it can miniaturize, moreover, a short circuit — radiation of the core 
of a conductor 105 — a conductor — the amount of offset from a center line — 
radiation — a conductor — resonance frequency falls and the direction set as the 
edge of an edge is advantageous to a miniaturization. 
[0007] 

[Problem(s) to be Solved by the Invention] Since it is advantageous when attaining 
small and lightweight-ization, such a single-sided short circuit microstrip antenna and 
a tabular reverse F antenna have been well used to the walkie-talkie terminal of 
mobile communication system in recent years, however — a single-sided short circuit 
microstrip antenna and a tabular reverse F antenna — the earth side of a 
transmission line — touch-down — a conductor — it connects with a plate — having 

— **** — this touch-down — a conductor — a plate — usually — coming out — it 
connects with the touch-down pattern and case of a substrate. For this reason, with 
the conventional single-sided short circuit microstrip antenna or a tabular reverse F 
antenna, much antenna current flows to a case. If much antenna current flows in a 
case, the problem that radiation in the direction of the body becomes strong, and 
absorption loss of the body becomes large will arise. 

[0008] Then, it is possible to prepare the member for controlling the antenna current 



revealed into a case. However, at a walkie-talkie terminal, small [ of a device ] and 
lightweight-izing are important. For this reason, the member for controlling the 
antenna current revealed into a case needs to be large-sized, or it is necessary to 
make it not arranged in a place which becomes input/output actuation of a device 
with trouble. 

[0009] Therefore, the purpose of this invention controls the antenna current revealed 
into a case, decreases the absorption loss by the body, and is to offer the antenna 
equipment and walkie-talkie equipment it was made to raise radiant efficiency. 
[0010] Other purposes of this invention are to provide the miniaturization of a device 
with the antenna equipment and walkie-talkie equipment it was made not to serve as 
a failure by the member for controlling the antenna current revealed into a case. 
[0011] 

[Means for Solving the Problem] invention of claim 1 — touch-down — a conductor - 

— a plate and touch-down — a conductor — antenna current leakage oppression 
which countered the plate and has been arranged in parallel — a conductor — with a 
plate antenna current leakage oppression — a conductor — one end part of a plate - 

— touch-down — a conductor — the 1st short circuit connected with a plate too 
hastily — perpendicular — a conductor — with a plate antenna current leakage 
oppression — a conductor — the radiation which countered the plate and has been 
arranged in parallel — a conductor — a plate and radiation — a conductor — one 
end part of a plate — antenna current leakage oppression — a conductor — the 2nd 
short circuit connected with a plate too hastily — perpendicular — a conductor — a 
plate and radiation — a conductor — it is flat antenna equipment it was made to 
consist of the electric supply section prepared in the position of a plate. 

[0012] invention of claim 5 — touch-down — a conductor — a plate and touch-down 

— a conductor — antenna current leakage oppression which countered the plate and 
has been arranged in parallel — a conductor — with a plate antenna leakage current 
oppression — a conductor — one end part of a plate — touch-down — a conductor 

— the 1st short circuit connected with a plate too hastily — perpendicular — a 
conductor — with a plate antenna current leakage oppression — a conductor — the 
radiation which countered the plate and has been arranged in parallel — a conductor 

— with a plate radiation — a conductor — one end part of a plate — antenna 
current leakage oppression — a conductor — a plate — connecting too hastily — 
radiation — a conductor — the 2nd short circuit of width of face narrower than the 
width of face of a plate — perpendicular — a conductor — a plate and radiation — a 
conductor — it is reverse female mold antenna equipment which consists of the 
electric supply section prepared in the position of a plate. 

[0013] invention of claim 9 — touch-down — a conductor — a plate and touch-down 

— a conductor — antenna current leakage oppression which countered the plate and 
has been arranged in parallel — a conductor — a plate and antenna current leakage 
oppression — a conductor — one end part of a plate — touch-down — a conductor 



— the short circuit connected with a plate too hastily — perpendicular — a 
conductor — a plate, a linear antenna element, and antenna-current leakage 
oppression — a conductor — the line it was made consist of the electric-supply 
section prepared in the position of a plate — it is antenna equipment. 

[0014] In the walkie-talkie equipment with which, as for invention of claim 1 1, it 
comes to contain the substrate with which electronic parts are mounted The 
components by which direct input/output actuation is carried out are arranged to one 
field of a substrate, and the antenna section is arranged to the field of another side of 
a substrate. The antenna section touch-down — a conductor — a plate and touch- 
down — a conductor — antenna current leakage oppression which countered the 
plate and has been arranged in parallel — a conductor — with a plate antenna 
current leakage oppression — a conductor — one end part of a plate — touch-down 

— a conductor — the 1 st short circuit connected with a plate too hastily — 
perpendicular — a conductor — with a plate antenna current leakage oppression — a 
conductor — the radiation which countered the plate and has been arranged in 
parallel — a conductor — with a plate radiation — a conductor — one end part of a 
plate — antenna current leakage oppression — a conductor — the 2nd short circuit 
connected with a plate too hastily — perpendicular — a conductor — a plate and 
radiation — a conductor — it is walkie-talkie equipment considered as the 
configuration of a flat antenna which consists of the electric supply section prepared 
in the position of a plate. 

[0015] In the walkie-talkie equipment with which, as for invention of claim 12, it 
comes to contain the substrate with which electronic parts are mounted The 
components by which direct-input output actuation is carried out are arranged to one 
field of a substrate, and the antenna section is arranged to the field of another side of 
a substrate. The antenna section touch-down — a conductor — a plate and touch- 
down — a conductor — antenna current leakage oppression which countered the 
plate and has been arranged in parallel — a conductor — with a plate antenna 
current leakage oppression — a conductor — one end part of a plate — touch-down 

— a conductor — the 1 st short circuit connected with a plate too hastily — 
perpendicular — a conductor — with a plate a conductor — the radiation which 
countered the plate and has been arranged in parallel — a conductor — a plate and 
radiation — a conductor — one end part of a plate — antenna current leakage 
oppression — a conductor — a plate — connecting too hastily — radiation — a 
conductor — the 2nd short circuit of width of face narrower than the width of face of 
a plate — perpendicular — a conductor — with a plate radiation — a conductor — it 
is walkie-talkie equipment considered as the configuration of the reverse female mold 
antenna which consists of the electric supply section prepared in the position of a 
plate. 

[0016] In the walkie-talkie equipment with which, as for invention of claim 13, it 
comes to contain the substrate with which electronic parts are mounted The 



components by which direct input/output actuation is carried out are arranged to one 
field of a substrate, and the antenna section is arranged to the field of another side of 
a substrate. The antenna section touch-down — a conductor — a plate and touch- 
down — a conductor — antenna current leakage oppression which countered the 
plate and has been arranged in parallel — a conductor — with a plate antenna 
current leakage oppression — a conductor — one end part of a plate — touch-down 
— a conductor — the short circuit connected with a plate too hastily — 
perpendicular — a conductor — a plate, a linear antenna element, and a conductor — 
the line which consists of the electric supply section prepared in the position of a 
plate — it is walkie-talkie equipment considered as the configuration of an antenna. 
[0017] touch-down — a conductor — a plate — countering — parallel — a 
conductor — a plate — preparing — this conductor — a plate and touch-down — a 
conductor — a plate — a short circuit — perpendicular — a conductor — a plate — 
connecting too hastily — this conductor — a plate — countering — parallel — 
radiation — a conductor — a plate — preparing — this radiation — a conductor — a 
plate — a short circuit — perpendicular — a conductor — a plate — a conductor — 
it has connected with the plate too hastily. For this reason, when it constitutes a 
single-sided touch-down microstrip antenna and a tabular reverse F antenna, the 
antenna current which flows a case decreases, absorption loss decreases with the 
body, and radiant efficiency increases. 

[0018] moreover, touch-down — a conductor — the conductor which countered the 
plate and has been arranged in parallel — a plate — preparing — this conductor — a 
plate — a short circuit — perpendicular — a conductor — a plate — touch-down — 
a conductor — connecting too hastily — a conductor — electric power is supplied in 
the antenna element linear in the predetermined location of a plate. For this reason, 
when it constitutes a whip antenna and a helical antenna, the antenna current which 
flows a case decreases, absorption loss decreases with the body, and radiant 
efficiency increases. 

[0019] moreover, the components directly used for one field of a substrate by users, 
such as display knitting, a loudspeaker, and a keypad, — arranging — the field of 
another side of a substrate — the antenna section — arranging — this antenna 
section — touch-down — a conductor — a plate — countering — parallel — a 
conductor — a plate — preparing — this conductor — a plate and touch-down — a 
conductor — a plate — a short circuit — perpendicular — a conductor — a plate — 
connecting too hastily — this conductor — tabular — radiation — a conductor — 
the plate and the antenna element are attached, since [ thus, ] the components 
including the components for antenna current leakage oppression which constitute an 
antenna are arranged in the opposite side with one field of the substrate with which 
the components direct input/output actuation is done [ components ] by users, such 
as a display unit, a loudspeaker, and a keypad, are arranged — small and the failure of 
lightweight-izing — not becoming — moreover, the time of use — the distance from 



a user's head — long — becoming — the effect of the body — not winning popularity 

— **** — ** 
[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this 
invention is explained with reference to a drawing. Drawing 1 shows the configuration 
of the substrate arranged by the portable radiotelephone terminal unit with which this 
invention was applied. In drawing 1 , 1 is a substrate with which the electronic parts 
which constitute a portable radiotelephone terminal are mounted. As shown in drawing 
1 A, the components of a loudspeaker 2, the liquid crystal display unit 3, and keypad 4 
grade are attached in one field 1A of a substrate 1. As shown in drawing 1 B, while 
various kinds of electronic parts 5A, 5B, 5C, and 5D and — are attached, the antenna 
section 6 is formed in field 1 B of another side of a substrate 1 . 
[0021] The circuit pattern (not shown) is formed in the substrate 1, and wiring 
connection of the components of a loudspeaker 2, the liquid crystal display unit 3, and 
keypad 4 grade, the electronic parts 5A, 5B, 5C, and 5D mounted in a substrate 1, and 

— is made by the circuit pattern and cable (not shown) which were formed in the 
substrate 1 . Moreover, the touch-down pattern is prepared in the substrate 1 over 
the whole surface, and this touch-down pattern is connected to a case, touch-down 
in case the substrate 1 whole constitutes an antenna — a conductor — it functions 
as a plate 11. 

[0022] Drawing 2 shows the configuration of the antenna section 6. it is shown in 
drawing 2 — as — touch-down — a conductor — a plate 11 — a short circuit — 
perpendicular — a conductor — a plate 13 installs — having — a short circuit — 
perpendicular — a conductor — the edge side of a plate 13 — a conductor — the 
edge side of a plate 12 fixes perpendicularly, this short circuit — perpendicular — a 
conductor — a plate 13 — a conductor — a plate 12 — touch-down — a conductor 

— it is supported in parallel to a plate 11. furthermore, a conductor — the end part of 
another side of a plate 12 — a short circuit — perpendicular — a conductor — a 
plate 15 is installed, a short circuit — perpendicular — a conductor — the end part 
of another side of a plate 1 5 — radiation — a conductor — it fixes at right angles to 
one end part of a plate 14. this short circuit — perpendicular — a conductor — a 
plate 15 — radiation — a conductor — a plate 14 — a conductor — it is supported 

in parallel to a plate 12. radiation — a conductor — the electric supply pin 16 is 
formed in the position of the side edge section of a plate 14. 
[0023] thus, touch-down — a conductor — a plate 1 1 and this touch-down — a 
conductor — the conductor which countered the plate 1 1 and has been arranged in 
parallel — with a plate 12 a conductor — one end part of a plate 12, and touch-down 

— a conductor — the short circuit which short-circuits a plate 1 1 — perpendicular - 

— a conductor — with a plate 1 3 a conductor — the radiation which countered the 
plate 12 and has been arranged in parallel — a conductor — a plate 14 and this 
radiation — a conductor — one end part of a plate 14, and a conductor — the short 



circuit which short-circuits a plate 12 — perpendicular — a conductor — a plate 15 
and radiation — a conductor — by the electric supply pin 16 prepared in the position 
of the side edge section of a plate 14 A single-sided short circuit mold microstrip 
antenna is constituted. 

[0024] As shown in drawing 3 , while the components of a loudspeaker 2, the liquid 
crystal display unit 3, and keypad 4 grade, electronic parts 5A, 5B, 5C, and 5D, and — 
are mounted, the substrate 1 with which the antenna section 6 of the configuration of 
a single-sided short circuit microstrip antenna was formed at the tip is contained by 
the case which consists of top case 7A and bottom case 7B. The openings 8B, 8B, 
and 8B for making the case exterior expose each key of opening 8A for making the 
case exterior expose the liquid crystal display unit 3 and a keypad 4, — , opening 8C 
for making voice output outside from a loudspeaker 2 are prepared in top case 7A. If a 
substrate 1 is contained to the case which consists of top case 7A and bottom case 
7B The liquid crystal display unit 3 is exposed by opening 8A to the case exterior, and 
a user can check by looking now. Each key of a keypad 4 can be exposed outside by 
Openings 8B, 8B, and 8B and — , a user can perform a key stroke now, the voice from 
a loudspeaker 2 can be outputted outside by opening 8C, and a user can hear voice 
now. 

[0025] as mentioned above, the touch-down which consists of gestalten of 
implementation of this invention with a substrate 1 — a conductor — with a plate 1 1 
this touch-down — a conductor — the conductor which countered the plate 1 1 and 
has been arranged in parallel — a plate 12 and a conductor — one end part of a plate 
12, and touch-down — a conductor — the short circuit which short-circuits a plate 
1 1 — perpendicular — a conductor — with a plate 13 this conductor — the radiation 
which countered the plate 12 and has been arranged in parallel — a conductor — a 
plate 14 and this radiation — a conductor — one end part of a plate 14, and a 
conductor — the short circuit which short-circuits a plate 12 — perpendicular — a 
conductor — with a plate 15 radiation — a conductor — a single-sided short circuit 
mold microstrip antenna is constituted by the electric supply pin 16 prepared in the 
position of the side edge section of a plate 14. 

[0026] usually — a single-sided short circuit microstrip antenna — the earth side of 
a transmission line — touch-down — a conductor — it connects with the touch- 
down pattern of a plate 1 , i.e., a substrate. And this touch-down pattern is connected 
to Cases 7A and 7B. For this reason, antenna current flows the inside of case 7A and 
7B. At the time of use, Cases 7A and 7B approach a user's head very much. If much 
antenna current flows to Cases 7A and 7B at this time, radiation in the direction of 
the body will become strong, and absorption loss of the body will become large. 
[0027] on the other hand — the gestalt of implementation of the 1 st of this invention 

— touch-down — a conductor — the conductor prepared in parallel to the plate 1 1 - 

- a plate 12 top — radiation — a conductor — a plate 14 — a conductor — it is 
prepared in parallel to a plate 12. thus, a conductor — if a plate 12 is formed — a 



conductor — the antenna current which flows inside decreases, radiation in the 
direction of the body decreases and absorption loss of the body can be decreased. 
[0028] in addition, this conductor — the invention-in-this-application person 
performed experiment and simulation about whether the die length WL of the section 
12 is the optimal how. consequently, the time of making the die length WL of a current 
carrying part 12 into lambda/4 (lambda being wavelength) — a conductor — it turned 
out that the antenna current which flows inside decreases most and radiant efficiency 
improves most, this — a conductor — if the die length WL of a plate 12 is made into 
lambda/4 — this conductor — since a plate 12 becomes the knot of the standing 
wave of a current, it is thought that the leakage current is prevented, in order to be 
influenced of the configuration of a microstrip antenna, the impedance of the feeding 
point, etc. in fact — a conductor — the die length WL of a plate 1 2 does not 
necessarily have optimal lambda/4. 

[0029] moreover, the gestalt of implementation of the 1st of this invention shows to 
drawing 1 B — as — a conductor — a plate 12 and a short circuit — perpendicular - 
- a conductor — the plate 13 is arranged in the field 1B side of another side of a 
substrate 1. By one field 1 A side of a substrate 1, a loudspeaker 2, a liquid crystal 
display 3, and components the user of keypad 4 grade does [ components ] input- 
and-output actuation directly are arranged in the location in which the antenna 
section 6 is formed in field 1B of another side of a substrate 1. For this reason, a 
device is not enlarged. 

[0030] the conductor for oppressing leakage of antenna current especially — it is 
important that all the components including a plate 12 that constitute the antenna 
section 6 are prepared in field 1B of another side of a substrate 1. namely, the 
conductor for oppressing leakage of antenna current — considering as the 
configuration which forms a plate 12 in the field 1A side of the opposite side on both 
sides of a substrate 1 is also considered. However, if it does in this way, it becomes 
impossible to arrange in one field 1 A side of a substrate 1 a loudspeaker 2, a liquid 
crystal display 3, and components in which the user of keypad 4 grade does input- 
and-output actuation directly, and a device will be enlarged, the conductor for 
oppressing leakage of antenna current, since all the components that constitute the 
antenna section 6 from a gestalt of this operation are prepared in field 1 B of another 
side of a substrate 1 — it does not become the failure of a miniaturization even if it 
forms a plate 1 2. 

[0031] moreover — the gestalt of implementation of this invention — a conductor — 
a plate 12 and radiation — since a conductor 14 is formed in field 1B of another side 
of a substrate 1 — a user — the time of use — a user's head and a conductor — a 
plate 12 and radiation — the distance between conductors 14 becomes long and it is 
hard to be influenced by the body. 

[0032] Drawing 4 shows the gestalt of implementation of the 2nd of this invention, the 
touch-down which constitutes a single-sided short circuit microstrip antenna from a 



gestalt of this operation in the single-sided short circuit microstrip antenna shown 
with the gestalt of the 1 st operation of a **** — a conductor — a plate 1 1 and a 
conductor — the high dielectric constant member 21 is inserted between plates 12. 
About other configurations, it is the same as that of the gestalt of the 1 st operation. 
[0033] Drawing 5 shows the gestalt of implementation of the 3rd of this invention, the 
single-sided short circuit microstrip antenna in which the gestalt of this operation was 
shown with the gestalt of the 1st operation of a **** — setting — a conductor — a 
plate 1 2 and radiation — a conductor — the high dielectric constant member 22 is 
inserted between plates 14. About other configurations, it is the same as that of the 
gestalt of the 1 st operation. 

[0034] Drawing 6 shows the gestalt of implementation of the 4th of this invention, the 
touch-down which constitutes a single-sided short circuit microstrip antenna in the 
single-sided short circuit microstrip antenna in which the gestalt of this operation was 
shown with the gestalt of the 1 st operation of a **** — a conductor — a plate 1 1 
and a conductor — while inserting the high dielectric constant member 21 between 
plates 12 — a conductor — a plate 12 and radiation — a conductor — the high 
dielectric constant member 22 is inserted between plates 14. About other 
configurations, it is the same as that of the gestalt of the 1 st operation. 
[0035] the above-mentioned gestalt of the 2nd - the 4th operation — touch-down — 
a conductor — a plate 1 1 and a conductor — between plates 12 and a conductor — 
a plate 1 2 and radiation — a conductor — the miniaturization of an antenna can be 
attained by inserting the high dielectric constant members 21 and 22 between plates 
14. the case where a high dielectric member is used — a conductor — a plate and 
radiation — a conductor can be formed by patterns, such as etching, on a dielectric 
substrate. 

[0036] Drawing 7 shows the gestalt of implementation of the 5th of this invention. 
Although it considered as the single-sided short circuit microstrip antenna with the 
above-mentioned gestalt of the 1 st - the 4th operation, it considers as the 
configuration of a tabular reverse F antenna with the gestalt of this operation, touch- 
down — a conductor — a plate 31 and this touch-down — a conductor — the 
conductor which countered the plate 31 and has been arranged in parallel — with a 
plate 32 a conductor — one end part of a plate 32, and touch-down — a conductor - 

- the short circuit which short-circuits a plate 31 — perpendicular — a conductor — 
with a plate 33 a conductor — the radiation which countered the plate 32 and has 
been arranged in parallel — a conductor — a plate 34 and this radiation — a 
conductor — one end part of a plate 34, and a conductor — the short circuit which 
short-circuits a plate 32 — a conductor — a plate 35 and radiation — a conductor - 

- a tabular reverse F antenna is constituted by the electric supply pin 36 prepared in 
the position of the side edge section of a plate 34. reverse F antennas — a short 
circuit — a conductor — the width of face of a plate 35 — radiation — a conductor 

- compared with the die length of the side of a plate 54, it is narrow. About other 



fundamental configurations, it is the same as that of the gestalt of the 1 st operation 
of a ****. 

[0037] Drawing 8 shows the gestalt of implementation of the 6th of this invention, the 
touch-down which constitutes a tabular reverse F antenna from a gestalt of this 
operation in the tabular reverse F antenna shown with the gestalt of the 5th operation 
of a **** — a conductor — a plate 31 and a conductor — the high dielectric 
constant member 41 is inserted between plates 32. About other configurations, it is 
the same as that of the gestalt of the 5th operation. 

[0038] Drawing 9 shows the gestalt of implementation of the 7th of this invention, the 
tabular reverse F antenna in which the gestalt of this operation was shown with the 
gestalt of the 5th operation of a **** — setting — a conductor — a plate 52 and 
radiation — a conductor — the high dielectric constant member 42 is inserted 
between plates 34. About other configurations, it is the same as that of the gestalt of 
the 5th operation. 

[0039] Drawing 10 shows the gestalt of implementation of the 8th of this invention, 
the tabular reverse F antenna in which the gestalt of this operation was shown with 
the gestalt of the 5th operation of a **** — setting — touch-down — a conductor - 

- a plate 31 and a conductor — while inserting the high dielectric constant member 
41 between plates 32 — a conductor — a plate 32 and radiation — a conductor — 
the high dielectric constant member 42 is inserted between plates 34. About other 
configurations, it is the same as that of the gestalt of the 5th operation. 

[0040] Drawing 1 1 shows the gestalt of implementation of the 9th of this invention. 
With the gestalt of this operation, it considers as the configuration of a whip antenna, 
touch-down — a conductor — a plate 51 top — a short circuit — perpendicular — a 
conductor — a plate 53 is installed, a short circuit — perpendicular — a conductor - 

- the end part of a plate 53 — a conductor — one end part of a plate 52 fixes 
perpendicularly, this short circuit — perpendicular — a conductor — a plate 53 — a 
conductor — a plate 52 — touch-down — a conductor — it is supported in parallel 
to a plate 51. a whip antenna 54 connects at the feeding point 56 — having — the 
touch-down edge of the feeding point 56 — a conductor — it connects with the 
rising wood of a plate 52. 

[0041] Drawing 12 shows the gestalt of implementation of the 10th of this invention, 
the whip antenna in which the gestalt of this operation was shown with the gestalt of 
the 9th operation of a **** — setting — touch-down — a conductor — a plate 51 
and a conductor — the high dielectric constant member 61 is inserted between plates 
52. About other configurations, it is the same as that of the gestalt of the 9th 
operation. 

[0042] as mentioned above — although the example of a microstrip antenna, a tabular 
reverse F antenna, and a whip antenna was explained — this invention — in addition, 
a helical antenna and a line — it is applicable like other antennas, such as a reverse F 
antenna. 



[0043] 

[Effect of the Invention] according to this invention — touch-down — a conductor — 
a plate — countering — parallel — a conductor — a plate — preparing — this 
conductor — a plate and touch-down — a conductor — a plate — a short circuit — 
perpendicular — a conductor — a plate — connecting too hastily — this conductor - 

— a plate — countering — parallel — radiation — a conductor — a plate — preparing 

— this radiation — a conductor — a plate — a short circuit — perpendicular — a 
conductor — a plate — a conductor — it has connected with the plate too hastily. 
For this reason, when it constitutes a single-sided touch-down microstrip antenna 
and a tabular reverse F antenna, the antenna current which flows a case decreases, 
absorption loss decreases with the body, and radiant efficiency increases. 

[0044] Moreover, according to this invention, a miniaturization can be further attained 
by inserting a high dielectric constant ingredient. 

[0045] moreover — according to this invention — touch-down — a conductor — the 
conductor which countered the plate and has been arranged in parallel — a plate — 
preparing — this conductor — a plate — a short circuit — perpendicular — a 
conductor — a plate — touch-down — a conductor — connecting too hastily — a 
conductor — electric power is supplied in the antenna element linear with a plate. For 
this reason, when it constitutes a whip antenna and a helical antenna, the antenna 
current which flows a case decreases, absorption loss decreases with the body, and 
radiant efficiency increases. 

[0046] moreover, the components which are directly used for one field of a substrate 
by users, such as the De Dis player knitting, a loudspeaker, and a keypad, according 
to this invention — arranging — the field of another side of a substrate — the 
antenna section — arranging — this antenna section — touch-down — a conductor 

— a plate — countering — parallel — a conductor — the configuration which forms a 
plate — carrying out — this conductor — he is trying to oppress the antenna current 
which flows the inside of a case with a plate For this reason, it is not arranged in one 
field of the substrate with which the components with which direct input/output 
actuation of the components which constitute an antenna, or the components which 
oppress leakage of antenna current is done by users, such as a display unit, a 
loudspeaker, and a keypad, are arranged, and does not become small and the failure of 
lightweight-izing. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the configuration of one field of the substrate 



of the cellular-phone wireless terminal which can apply this invention, and the field of 
another side. 

[Drawing 2] It is the perspective view used for explanation of the antenna section in 

the cellular-phone wireless terminal which can apply this invention. 

[Drawing 3] It is the perspective view of carrying of implementation of the 1st of this 

invention. 

[Drawing 4] It is the perspective view of the gestalt of implementation of the 2nd of 
this invention. 

[Drawing 5] It is the perspective view of the gestalt of implementation of the 3rd of 
this invention. 

[Drawing 6] It is the perspective view of the gestalt of implementation of the 4th of 
this invention. 

[Drawing 7] It is the perspective view of the gestalt of implementation of the 5th of 
this invention. 

[Drawing 8] It is the perspective view of the gestalt of implementation of the 6th of 
this invention. 

[Drawing 9] It is the perspective view of the gestalt of implementation of the 7th of 
this invention. 

[Drawing 10] It is the perspective view of the gestalt of implementation of the 8th of 
this invention. 

[Drawing 11] It is the perspective view of the gestalt of implementation of the 9th of 
this invention. 

[Drawing 1 2] It is the perspective view of the gestalt of implementation of the 10th of 
this invention. 

[Drawing 1 3] It is the top view and sectional view which are used for explanation of a 
microstrip antenna. 

[Drawing 14] It is the top view and sectional view which are used for explanation of a 
single-sided short circuit microstrip antenna. 

[Drawing 15] It is the top view and sectional view which are used for explanation of a 
tabular reverse F antenna. 
[Description of Notations] 

1 ... a substrate and 2 ... a loudspeaker and 3 ... a liquid crystal display unit and 1 1 ... 
touch-down — a conductor — a plate and 12 ... a conductor — a plate, and 13 and 
15 ... a short circuit — perpendicular — a conductor — a plate and 14 ... radiation — 
a conductor — a plate and 16 ... an electric supply pin 
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